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为模型肽设计了 5 条均具有 15 个氨基酸残基的短肽，分别在其 i，i+n（n=5-9）
位置引入两个半胱氨酸残基，利用卤代芳烃交联的方法筛选了 6 种商品化的交联



















































The α-helix is the most abundant secondary structural module in proteins, which 
mediates many important protein-protein interactions in biological processes. However, 
isolated α-helices are generally far less organized than in the context of their parent 
proteins, mainly adopting a random coil conformation. Although a number of strategies 
have been developed for stabilizing the α-helical conformation of peptides, a strategy 
that can stabilize α-helical conformation without elaboration to use unnatural amino 
acids and/or post-modification reactions, and extensive sequence manipulation is still 
lacking.  
In this dissertation, we demonstrated two strategies aryl stapling and 
intermolecular folding-and-stapling to stabilize well-defined secondary or tertiary 
structures of peptides. The effectiveness of Twin-DCL on the stabilization of peptide α-
helix has been proved to be tolerant to a wide range of variation of sequences and 
manipulation of disulfide pairing patterns (in this work is the Twin-DCL) would be a 
very promising route to stabilize well-defined secondary or tertiary structures of 
peptides without extensive manipulation of amino acid sequences and post-synthetic 
modifications. We also investigated the affinity, proteolysis stability of Twin-DCL 
peptides. 
The dissertation consists of five chapters. 
Chapter 1, Introduction. An brief introduction to inhibition of α-helix-mediated 
protein-protein interactions using designed molecules. One such synthetic strategy, 
termed ‘peptide stapling’, by which the α-helical conformation of a peptide can be 
stabilized was highlighted. Besides, an brief introduction to disulfide bridges that play 
an important role in maintaining the complex structure of many proteins was reviewed 
based on references. Finally, the research plan for this dissertation was put forward. 
Chapter 2, Stabilization of a-helical structures in short peptides with aryl halides 
cross-linking agents. A short peptide of 15 residues was chosen as a model from which 
















positions. To enable this goal we established a new method of stabilizing an α-helix in 
a small peptide by screening 6 commercially available cross-linkers for successful 
cysteine alkylation in a model peptide sequence. The effects of cross-linking on the α-
helicity of selected peptides were examined by CD. 
Chapter 3, Intermolecular folding-and-stapling for α-helical peptide stabilization. 
We demonstrated the α-helical character of 12–24 residue peptides can be enhanced by 
an intermolecular fold-and-staple strategy that takes place without recourse to 
protecting groups or elaborate post-translational chemistry, and requires only the 
insertion of two cysteine residues into an otherwise variable sequence.  
Chapter 4, Helix-synergy between hetero-stapling peptides through intermolecular 
fold-and-staple strategy. We next examined whether the α-helicity of a target peptide 
with relatively low helical propensity can be further enhanced by linking with peptides 
of higher helical propensity through i / i + 7 Twin-DCL. By exploring the α-helicity of 
the heterodimer and the coiled-coil linked three-helical bundle, we further proved that 
hetero-stapling is a valid approach for enhancing the α-helical propensity of short 
peptides and promoting their interaction with binding partners.  
Chapter 5, Proteolytic stability and binding affinity of twin disulfide cross-
linkages dimer. We compared proteolytic stability and biological activity of twin 
disulfide cross-linkages dimers with different amino acid sequences. The enzymolysis 
mechanism of twin disulfide cross-linkages dimers was explored. 
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